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Li st of Figures

The Anad yr, Shpanberg and Bering Straits stud y area
Bath ymetric contours (m are shown.

Typical Fleet Numerical QOceanographic Center (FNOC) nodel
predicted wind forcing field (2.50 degree resolution).

Conparison of Fleet Nunerical Cceanographic Center (FNOC) node
predicted w nds, Metlib wi nds, and observations from buoys (2320,
2322B) (Reynol ds and Pease, 1984) for February 1982.

Fine grid (0.1250 latitude by 0.3° |ongitude resolution)
hydrodynam ¢ nodel grid system for study area

Fine grid hydrodynam ¢ nodel predicted steady state vertically
averaged current and sea elevation contours in response to an
i mposed sea surface slope of 10°.

Conparison of model predictions to observations for winds, currents
(Shpanberg and Bering Straits) and pressure differences
(Shpanberg - Anad yr, Anadyr - Chukchi, Shpanberg — Chukchi).
Model predictions use the fine grid simulation and the data is
derived and presented in the same formas Figure 3 of Aagaard et
al (1985). Wnd data however is fromTin Gty, Al aska.

Correl ation between hydrodynam ¢ nodel predicted transport (north
positive) and velocity (north positive} for the Bering Straits for
the February sinulation. Al so shown are transport vel ocity
correlation measurements reported in Coachman and Aagaard (1981).
The various lines are the correlations using various grid ceHs in
the strait to specify the velocity.

East - west and north - south nmomentum bal ances versus tine for
the February simulation including acceleration (DVDT), surface slope
(DHDS ), coriolis (GEOS), surface stress (SURF), bottom stress
(BOTM), at nospheric pressure gradient (DPDS}), and advective (ADV)
t erns. (a) Bering Straits, (b) Anad yr Straits and (c) Shpanberg
Straits.

Correlation between the hydrodynam ¢ nodel predicted transport
and local (along axis 1920 T) wind speed for the Bering Strait.
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Table 1  Conparison of the hydrodynam c nodel predicted transports and
mean velocities for the Bering, Anadyr and Shpanberg Straits for an
I nposed sea surface slope of 107¢, fine and coarse grid cases.



Abstract

A two di nmensional vertically averaged hydrodynam c nodel has been
applied to predict the wind forced circulation in the Bering and Chukchi Seas.
A sinulation of the steady state flows induced by a 10-¢ sea surface slope
between the North Pacific and Arctic oceans gives a northward transport of
1.97 Sv with 67% and 33% of the flow passing through the Anad yr and
Shpanberg Straits, respectively. A wind field derived from the Fleet
Numerical  QCceanographic  Center (FNOC) and validated with available
observations was used as input to performsinulations for February 1982.
Comparison of nodel predictions to current observations in the Shpanberg and
Bering Straits collected by Aagaard et al (1985) are generally in good
agreenent . The nodel however normally underpredicts the wind driven
response. Correlation of nodel predicted transports with nmean current speed
and W nd speed are in reasonable agreenent” wth the data and have
correlations of 0.90 or higher. The transport w nd speed correlation is
approximately a factor of two higher than earlier estimates by Aagaard et al
(1985).  The sinulations show that the latitudinal and |ongitudinal nomentum
bal ances are geostrophic and the area between St. Lawence Island north to

Cape Lisburne responds essentially as a unit to wnd forcing.



I ntroduction

The Bering Strait allows exchange of water between the Pacific and Arctic
oceans. The mean northward flow through the straits appears to be driven
by a sea surface slope on the order of 10-' (Coachman and Aagaard, 1966} and
according to Coachman et al (1975) and Stigebrandt (1984) is of steric origin
associated with the nmean density differences between the Arctic and North
Pacific Cceans. The nean transport through the strait has been estimated to
be on the order of 1 Sv by Coachman et al (1975) but nore recent estinates
based on field neasurements and a correlation analysis between the wind and
transport through the straits give a wvalue of 0.6 Sv with a strong season
cycle (Aagaard et al, 1985); summer transport being about 50% greater than in
winter,

Aagaard et al (1985) have shown that there is substantial variability y in
the flow associated with atmospheric forcing, including reversals of the mean
northward transport. These reversals have al so been observed in satellite
tracked drogues deployed in free drifting ice (Reynolds and Pease, 1984).
Coachman and Aagaard (1981) have shown that these reversals may be
frequent and intense enough to reduce the annual mean transport.

During the winter season (Novenber - June) the water in the region is
general |y honpgeneous and baroclinic circulation is mniml. (Aagaard et al
1985) except near polynyas (Scuhmacher et al, 1983). In the sumrer
baroclinic effects can be significant. For the winter situations Coachman and
Aagaard (1966) suggest that the principal force balance in the meridiona
monent um equation is between the sea surface slope and the frictional and
nonlinear terns.

In this paper, we apply a two dinensional vertically averaged

hydrodynam ¢ and ice nodel to predict the circulation and ice novenent



through the strait in response to atnospheric forcing. Two one nonth [ong
periods were selected for nodel application, February and June 1982, because
field observations of currents and surface elevation (Aagaard et al, 1985) and
ice drift motion (Reynolds and Pease, 1984) are available for conparison to

nodel predictions.

Cceanographic Setting

The northern Bering Sea shelf (Figure 1) is characterized by three major
passages. The Bering Straits (8.5 km wi de) connects the Bering to the
Chukchi Sea. Anad yr Strait (75 km) to the west and Shpanberg Strait (190
km to the east of St. Law ence Island connect the northern to the southern
Bering Sea. Two mmjor sounds are also present on the northern (Kotezbue
Sound) and sout hern (Norton Sound) sides of the Seward Peninsul ar. The
depths in the three passages range for 20 to 50 neters with the Shpanberg
Strait being shallower than the other two. The depths in the sounds are
generally 20 mor |ess.

The nean flows through the straits are northward and vary from 25 cm's
in Bering Strait to 15 cnfs in Anadyr Strait to a low of 5 cm's in Shpanberg
Strait. (Salo et al 1983; Aagaard et al, 1985). The flows are nearly rectilinear
and closely aligned to the local bathynetry.

Sea ice is present in the area from Novenber to early June with
t hi ckness and concentration depending on time and seasonal conditions
Reynol ds and Pease (1984) suggest that the ice iS normally in free drift in
this region and hence does not nodify the nonentum transfer between the
atnospheric forcing field and the water colum.

Aagaard et al (1985) summarizes atnospheric forcing patterns as being
formed by a juxtaposition of the Siberian high and an Al eutian |ow pressure

systens, the relative strengths controlling the horizontal scale of forcing and



the magni tude of t he geostrophic wind. |f the Aleutian |ow penetrates far to
the north the closely spaced isobars align in a north-south direction and
generate strong northerly winds. These winds, if of sufficient strength, can
cause a reversal of the flow through the Bering Strait (Coachman and

Aagaard, 1981).

Data Sets for Mdel Conparison

Two data sets, collected in 1982, have been selected to provide
observations for nodel-data comparisons.

The first data set was collected by Aagaard et al (1985). Recor di ng
current nmeters (Aanderaa RCM-4) and pressure gauges (Aanderaa TG-3) were
depl oyed from 2 Novenber 1981 to 24 April 1982 in the Bering, Anadyr, and
Shpanberg Strait. A pressure gauge was deployed 150 km north of the Bering
Strait in the south central Chukechi Sea. Current meters were |ocated at
approxi mately 60% of the local depth (referenced to the surface) in each of the
straits.

Data recovery was good with the exception that a speed anbiguity was
observed in the Anadyr Strait record and hence that observation could only
be used for direction purposes. A conplete description of the data set and its
anal ysis is presented in Aagaard et al (1985).

The second data set was col |l ected by Reynol ds and Pease (1984). From
26 January to 10 February 1982 an array of six (6) ARGOS drifting ice
platforns were deployed in the vicinity of Nome, Alaska in the northeastern
Bering Sea. Two of the six platforns had neteorol ogi cal and oceanographic
stations which measured surface winds and currents and telenetered the data
to the GOES - West satellite.  Meteorol ogical neasurenents were taken at a
hei ght of 3 m above the ice surface and consisted of w nd speed, direction

and air tenperature. Current neasurenents were made 2 m bel ow the bottom



of the ice water interface by a savonious rotor current meter designed by
NOAA/PMEL. Sanples were collected hourly and transmtted every 6 hours to
GOES-West. The ARGOS platforns were allowed to drift freely and termnated
in the ice pack either due to ice deformation or to melt out. The last platform
st opped on 30 June 1986. A conplete description of this data set and its

analysis is presented in Reynolds and Pease (1984).

Hydr odynam ¢ and |Ice Mddels - Equations and Sol ution Methodol ogy

The nunerical hydrodynam ¢ nodel enployed for the present study
follows the devel opnent originally given in Owen (1980) and reported in our
earlier work ( Isaji and Spaulding, 1984). Only a brief overview is therefore
presented here.

The three dinensional conservation equations for water mass and
monmentum with the Boussinesq and hydrostatic assunptions invoked form the
basis for the nodel. The three dimensional conservation equations suitable for

limted shelf waters in Cartesian cooridnates nmay be witten:

Conservation of water mass
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Conservation of nonmentum
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where the follow ng notation has been used:
X, Y)Z Cartesian coordinate system with x and y nmeasured in the

horizontal plane, and z neasured vertically upward from
nmean sea |evel.

u,v,w conponents of the current in the x, y, and z, directions,
respectively

P pressure

P density

P dept h-averaged density

N vertical eddy viscosity

f Coriolis parameter (2fsiné), assumed constant, where 2 is the
angular speed of the earth’s rotation and ¢ the latitude
angl e,

g gravitational acceleration

These equations are solved subject to the follow ng boundary conditions. (a)
At |and boundaries the normal conponents of velocity is set to zero. (b) At
the open boundaries the sea surface elevation is specified as a series of sine
waves each with its own anplitude and phase or appropriate gradients of the
| ocal surface elevation. (c) At the sea surface the applied stress due to the
wind is matched to the local stress in the water colum and the kinematic
boundary condition is satisfied. The wind induced stress at the seasurface
is related to the wind speed by a quadratic law with the drag coefficient
followng the fornulation of Smth and Banke (1975):
Cq4 = (0.63 + 0.0066 Vv,e}x 10- (5)

where V , 4 1S the 10 m w nd speed.
This relationship gives simlar stress levels to that of Wi (1969, 1980) for

the wind speed range of interest here. (d) At the sea floor a quadratic



stress law, based on the local bottom velocity, is used to represent frictiona
dissipation and a friction coefficient paraneterizes the |loss rate

Anticipating the use of a weighted residual method, in which vertica
variations are represented in ternms of a set of basis functions, a new set of
i ndependent variables is introduced that transforms both the surface and the
bottom onto coordinate surfaces. This transformation represents a sinple
nondi mensi onal i zation with the local water columm depth. A detail ed
presentation of the transformed equations can be found in Oaen (1980).

The numerical solution nethodology follows that of Davies (1977a, b) and
Onen (1980). The vertical variations in horizontal velocity are described by
an expansion of Legendre polynom als. The resulting equations are then
solved by a Galerkin wei ghted residual method in the vertical and by an
explicit finite difference algorithmin the horizontal.

A space staggered grid schene in the horizontal plane is used to define
the stud y area. Sea surface elevation and vertical velocity are specified in
the center of each ceil while the horizontal velocities are givenon the cel
faces. The u and v velocities are defined on the cell faces normal to the x
and y directions, respectively.

To reduce conputational costs, a “split-node” or “two-nmode” formulation
was used (Onen, 1980; Gordon, 1982). In the split-node nodel, the
free-surface el evation s treated separately  from the internal,
three-di mensional flow variables. The free-surface elevation and vertically
integrated velocities are calculated using the vertically integrated equations of
motion (external node} for which the Courant-Friedrichs-Lewy (CFL) |imt nust
be met. The vertical structure of the horizontal conponents of the current
then may be calculated such that the effects of surface gravity waves are

separated from the three-dinmensional equations of notion (internal node).



Surface gravity waves, therefore, no longer linit the internal node cal culations
and nuch longer time steps are possible.

The external node equations are approximated by a forward in tinme,
centered in space (FTCS ) finite difference schene. The internal node is
solved using a forward in time technique wth vertical diffusive terms
centered in time, to ease the vertical time step restriction from the standard
FTCS procedure.

Al though the nodel equations presented here are in cartesian coordinates
for ease of presentation, the equations used for the present study are in
spherical coordinates.

The ice motion is described by the ice nonentum equations given as

6V é o .
BE 4 mge Givy) c moeivi s omg g v oo (@ TME i (6)

The rate of change of the ice mass (nm) over a specific area is equal to the
net influx of mass to that area plus sources and sinks (Rothrock, 1970). The

equation of continuity for the ice mass is given by:

Sm s(mvji) _
st 5x4 = ¢ 7

The following notation is used:

ij Indices, (i,j = 1,2) where 1 stands for east coordinate, and 2 for west
coordinate

t - time

Vi conponents of the ice velocity vector

T8 conponents of the wind stress vector over the ice

W conmponents of water stress

Fi conponents of the force due to internal ice stress

By Coriolis t ensor

¢ variation of the sea level or the ice around the undisturbed |evel
c I ce conpact ness

m ice concentration or mass per unit area

g - gravity acceleration




¢ — ice source/sink term

Al indexed expressions use the Einstein summation convention.

Assumng that the ice is not spread evenly over the whol e sea surface,
the mass of ice can be expressed through the ice conpactness (c), ice
thi ckness (h), and ice density (p)

m = phc (8}

The equation of nass balance (Eg. 7) can now be divided into two separate
equations: a continuity equation for ice conpactness and an equation of

t hi ckness bal ance

8c é(vic) _
st T Toxg =S¢ {9)
Sh sh

st * Vieg; = Sh (10)

where S and Sy are thernodynamic terns given by Hibler (1979). Because of
the short duration of the simulations these terns are set to zero for the
present studies.

The Fi termon the right hand side of Egq. (6) represents the internal ice
stresses and is normally expressed by the divergence of a stress tensor. The
expressions for the stress law range from a sinple linear relationship between
stress and strain to a nonlinear viscous conpressible fluid representation
(Hibler 1979; Pritchard, 1980). Based on Reynol ds and Pease’ (1984)
observation that the ice is in free drift, we have ignored the internal stresses
in the present application.

Equations (6} - (13) are solved in conjunction with the hydrodynami c



equations described earlier to predict the ice thickness and ice conpactness

di stributions. To conplete the description of the ice notion equations, we
must specify the shear stresses at the ice-air and ice-water interfaces, For
the wind stress over the ice the standard quadratic expression is enployed:
T8 7 Cio pglW;lW, (8)
where C, o IS a drag coefficient, pgq is the air density and W is the 10 m w nd
speed. A review of the data gathered during AIDIEX (Pritchard 1980)
suggests a val ue of 0.003.
Interaction of the water and ice is described by two forces - the
pressure gradient and the water stress. The pressure gradient is fully
specified by the sea level distribution predicted by the hydrodynam c nodel.

The ice-water stress relationship is again specified by the quadratic |aw

W O Ry lvimug | V- ) (11)
where R,is the drag coefficient and ui and vi are the water and ice

velocities, respectively. Follow ng McPhee (1980) R,is set to 0.0055.

Description of Wnd Forcing

To describe the tenporal and spatial variation of the wind field the
Fl eet Nunerical Cceanographic Center ({(FNOC) weather nodel predictions were
enpl oyed. The nodel predicts the global winds on a 2.5° degree square grid
every six hours. Figure 2 shows a typical plot of the wind field for the
study area.

Figure 3 shows a conparison between the FNOC nodel predictions Bakun
W nds {(Metlib), and observations taken fromice drifting buoys 2320 and 2322B
(Reynol ds and Pease, 1984). One can visually see that the patterns also

conpare \well. In general, the nodel correctly predicts the speed and



direction of the wind for nmost of Feburary 1982.

The FNOC wind speed and direction predictions, scaled to agree with the
observations, were used to provide input to the hydrodynam c and ice cover
model s on a tine step of 6 hours. Linear interpolation in tinme and bilinear
interpolation in space were used to nmatch the wind data input to the

hydrodynam ¢ grid system

Model Application

The hydrodynam ¢ nodel was applied to the study area using one
Legendre polynomal to describe the vertical structure and hence resulted in a
two dinensional vertically simulation. Two nodel grid systens were selected
for study because of concern over accurately representing the geonetry in
and near the Bering Strait. The coarse grid (hereafter referred to as CG}
nodel has a 0.25° latitude by 0.60 longitudine resolution. The fine grid (FQ
model had exactly twice this resolution and used the sane framework as the
CG nodel . Figure 4 shows the FG model representation for the area. The
nmodel extends fromthe shelf break in the southern Bering Sea to 740 Nin the
Chukchi Sea.

Bat hynetric data necessary as input to the hydrodynam c model was
derived froma digitized version of the NOAA/ National Ccean Survey (NOS)
charts for the region. Al bathynetric data within a given grid were averaged
to determne the depth value at the appropriate |ocation,

Boundary conditions for the wind driven sinulations were specified using
an inverted barometric pressure specification along the northern and southern
boundari es. This boundary approximation is reasonable along the southern
boundary as it is applied in deep water where wi nd induced setups or
setdowns are typically small (Beardsley and Haidvogel, 1981; Spaulding and

Isaji, 1985). At the northern boundary where water depths are shallower (40




to 60 m this specification is not as readily justified. Gven the distance from
the Bering Strait and the time scale of significant wind forcing it appears that
the flows through the strait are not greatly affected by this clanped
boundary condition. The bottom friction coefficient was kept constant at 0.003
for all simulations.

As a first case the hydrodynam c model was used to sinulate the
observed nmean northward flow fromthe Bering to the Chukchi Sea. Follow ng
previous estimates a sea surface slope of 1 x 107¢ was i nposed across the
model boundaries. Figure 5 shows the FG nodel predicted vertically averaged
currents and sea surface elevation contours after steady state conditions were
achi eved

The flow field is in approximte geostrophic balance with water being
transported along the Soviet coast splitting at St. Lawence Island and
reconbi ning before passing through the Bering Strait. Table 1 sunmarizes the
results for the two nmodel grid systems in terns of the transport and nean
velocities through the Anad yr, Shpanberg and Bering Straits. The transport
Is on the order of 1.7-2.0 Sv through the Bering Strait with 67% and 33% of
the flow going through the Anadyr and Shpanberg Straits, respectively. The
cross sectionally averaged nean vector velocities for the FG nodel are 54, 13
and 52 cm's for the Anadyr, Shpanberg and Bering Straits, respectively. The
FG sinul ations show an increase of approximtely 10%in transport conpared to
the ¢G cal cul ations.

Simul ations were next made using the FNOC nodel to describe the wnd
forcing field for the month of February 1982, No nean elevation gradient was
assuned between the Bering and Chukchi Sea and hence in the absence of
wind forcing there is no mean flow. Plots showing the wind forcing fields and

the corresponding vertically averaged currents and surface elevation contours



at daily increnents for the entire February sinulation period are shown in
Appendi x A (wind) and C (currents).

A conparison of the FG nodel predictions to observations are shown in
Figure 6. The presentation is in three sections; wind, currents (Shpanberg
and Bering Straits) and sea level differences (Shpanberg - Anadyr, Anadyr -
Chukchi, and Shpanberg - Chukchi). The wind data is derived fromTin Gty,
Al aska, while the remaining data is taken from Aagaard et al (1985) (See
Figure 3 of that paper). As seen the nodel predictions are in reasonable
agreement with data showi ng strong wind driven response. The nodel in
general slightly underestimtes the peak velocities for the strongest w nd
events. The nodel response is clearly wind driven. However for the
northward wind event from 16-20 February the nodel predicts no velocity in
the Bering Strait. The reason for this is unknown and is contrary to the
response predicted in the rest of the simulation.

Conparison of the transport through the Bering Straits to the nean
velocity (Figure 7) show a high correlation (r = 0.995) and give a cross
sectional area of approximately 3.9 x 10 m2. Data collected by Coachman and
Aagaard (1981) are shown for comparison. The agreement is in general quite
good.

Correlation of Anad yr and Shpanberg transport with that in the Bering
Strait are 0.70 or greater with the approximte 67% 33% partitioning calcul ated
for the conmposed slope case. To better understand the dynam cs the local
monment um bal ances are shown in Figure 8a, b and ¢ for the Bering, Anadyr,
and Shpanberg Straits, respectively. Bal ances are presented in the east -
west and north - south directions and include acceleration, sea surface sl ope,
coriolis, surface and bottom stress, atnospheric pressure gradient, and

advective ternms. |ndependent of |ocation, the balance is prinarily geostrophic.



The bottom stress is a direct response to the surface stress and only becones
i mportant when the surface stress is |arge. Contrary to Coachman and
Aagaard’s (1966) analysis, the advective terns are always extremely small.

A review of these figures and the spatial plots shows that the area
between St. Lawence Island and Cape Lisburne acts as a unit in terns of its
hydrodynam c response to wind forcing. This is in agreement with Aagaard et
al (1985) and Coachman and Aagaard’s (1981) observati on.

One relationship of particular interest is between the wind forcing and
transport through the Bering Strait. Figure 9 shows the FG nodel predicted
transport versus wi nd speed at the strait for the one nonth simulation. A
regression equation T = 0.240 + 0.911 Wfits the available data with a
correlation of 0.91, where T is the transport in Sverdrups and Wis the wind
speed in m's. Taking the local wind at the straits or averaging over a |arger
area (5 or 100) has little effect on the regression fornula. If we consider
only the wind correlated conmponent of the flow, the present simulation gives
approximately twice the flow at a given wind speed as Aagaard’s et al (1985)

estimte (T a 0.0604 W.

Concl usi ons

A hydrodynam ¢ nodel i ng study has been perforned to investigate the
wind driven response of the northern Bering and Chukchi Seas. Primry
concl usions fromthe stud y include:

(1) For an assumed nmean sea elevation differential between the North
Pacific and the Arctic oceans, slope of 10°, results in a northward
directed transport through the Bering Straits of 1.98 Sv. Sixty-six
percent (66% of this flow passes through the Anadyr Strait and the
remai ning (33% passes through the Shpanberg Strait. The cross

sectionally averaged vector velocity magnitudes for the FG nodel are



52, 54, and 11 cm's for the Bering, Anadyr, and Shpanberg Straits,
respectively. Refinenment of the nodel grid has a nodest effect and
increases the transport by 10% The flowis primarily in
geostrophic bal ance.

(2) Comparison of the Fleet Numerical Oceanographic Center (FNOC} wi nd
nmodel predictions to available observations show that the w nd nodel
accurately reproduces the basic pattern of the wind events during
the study period.

(3) Asinulation with the hydrodynam ¢ nodel using FNOC nodel w nds
for February 1982 show generally good agreenment to current
nmeasurenents nade by Aagaard et al (1985) in the Bering and
Shpanberg Straits and confirm the role of the wind indriving the
circulation. The nodel tends to underpredict the current
magni tudes, but correctly predicts the response to wnd forcing

(4) The simulations show that the flows are in geostrophic bal ance
through each of the three straits and also that the region from St.
Lawrence Island to Cape Lisburne responds as a unit to wnd
forcing. The response is direct with little phase |ag.

(5) The correlation between wind speed, W and transport, T, at the
Bering Strait is given by T = 0.240 + 0.117 Wand the constant
multiplied tine the wind speed is approximately tw ce that observed

by Aagaard et al (1985).
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Figure 3. Comparison of Fleet Numerical Cceanographic Center (FNOC) npdel predicted winds, Metlib W Nds,
and observations from buoys (2320, 2322B) (Reynolds and Pease, 1984) for February 1982.
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Figure 7. Correlation between hydrodynam ¢ nodel predicted transport (north
positive) and velocity (north positive) for the Bering Straits for
the February simulation. Al so shown are transport velocity corre-

[ ati on neasurenents reported in Coachman and Aagaard (1981).

The

various lines are the correlations using various grid cells in

the strait to specify the velocity.
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Figure 8(a). East - west and north - south nonmentum bal ances versus tine for
the February simulation including acceleration (DVDT), surface
sl ope (DHDS), coriolis (GEOS), surface stress (SURF), bottom
stress (BOTM) at nospheric pressure gradient (DPDS) and advectiv

(ADV) terms. (a) Bering Straits, (b) Anadyr Straits, and (c)
Shpanberg Straits.
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Table 1. Conparison of the hydrodynam c nodel

predicted transports and

mean velocities for the Bering , Anadyr, %nd Shpanberg Straits
with an inposed sea surface slope of 107"+ fine and coarse
grid cases.
Coarse Gid Fine Gid
Passage Transport Mean Cross Transport Mean Cross Me
(Sv) Speed  Sectional (Sv) Speed Secti onal Dept h
(m's) Area (cm's) (m? x 107%) (m
(m x 10")
Anadyr 1.17 36(49) *x 3.2 1.35 44(54) 3.0 40
(66.5%)* (68.2%)
Shpanber g 0.59 11(11) 4.6 0.63 12(13) 4.4 24
(33.5% (31.8%)
Beri ng 1.76 41(46) 3.6 1.98 49(52) 3.9 34
( 100%) (1 00%

%¥ Indicates % of transport referenced to the Bering Straits.
% The first numbers gives the nean current speed normal to the transect
while the second entry in parentheses isthe mean velocity magnitude

across the transect.



Qui de to Appendices

For interested researchers we have docunented the simulations
perforned by providing spatial plots of the wind forcing field and the
corresponding vertically averaged currents and surface elevation contours as
a function of time. Plots are presented every day starting at mdnight.

Appendi ces A and B contain the Fleet Numerical Oceanographic Center
(FNOC) wi nd nodel predictions on a 2.5 degree resolution for February and
June 1982, respectively. Appendices € and D show the hydrodynamnm c node
predicted vertically averaged currents and sea surface elevation contours for
February and June 1982, respectively.

Al'l plots have the same scale to facilitate conparison between the w nd

forcing fields and the corresponding current and surface elevation response
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